**What was known?**

Infantile hemangioma (IH) is the most common vascular tumor in childhoodPropranolol has emerged as the first line of medical intervention in the management of IHs.

Introduction {#sec1-1}
============

Vascular anomalies have been classified as vascular tumors and malformations, a modification to the original classification system by Finn *et al*. in 1982,\[[@ref1]\] by the International Society for the Study of Vascular Anomalies in 1996.\[[@ref2]\] Infantile hemangioma (IH), grouped under vascular tumors, has a prevalence of 1.1--2.6% in term neonates as evidenced from the world literature and a 0.1--0.28% as recorded in Indian literature.\[[@ref3]\] It derives its name from a Latin word "Hemangioma fructosum." Although considered to be the most common tumor in infancy, ambiguity still prevails over its origin, etiopathogenesis, and optimal management.

 {#sec2-1}

### Etiopathogenesis {#sec3-1}

IH pathogenesis is considered to be a complex interaction of both genetic and environmental factors. A closer look at clinical characteristics, including the marked clinical heterogeneity, the significance of premonitory marks, growth and involution characteristics, anatomic patterns, presence only in certain tissues, multifocal hemangiomas, and associated structural anomalies may all provide clues to the pathogenesis of IH.\[[@ref4]\] Over the last decade, several theories have been proposed, of which Folkman Klagsbrun placental theory, endothelial progenitor cell theory, hypoxia theory, and angiogenesis theory are the most accepted.\[[@ref5][@ref6][@ref7][@ref8][@ref9]\]

### Clinical features {#sec3-2}

The risk factors and higher incidence of the development of IH are prematurity, multiple gestation, elderly primigravida, and placental abnormalities such as placenta previa and preeclampsia. It is more common in white infants (10%), with a higher female preponderance (3:1). The natural history of IH can be studied based on the clinical stage of the condition \[[Table 1](#T1){ref-type="table"}\].\[[@ref9][@ref10]\] These features help to differentiate it from its closest differential diagnosis of congenital hemangiomas, which are fully developed at birth with no postnatal growth. IH can be classified based on its depth and extent of involvement \[[Table 2](#T2){ref-type="table"}\].\[[@ref4][@ref10]\]

###### 

Phases of development of infantile hemangioma and correlation and clinical features
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###### 

Classifications of infantile hemangioma
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### Complications of infantile hemangiomas {#sec3-3}

Morbidity and mortality resulting from IH are varied, ranging from life-threatening complications such as bleeding, airway obstruction mainly occurring during the proliferative phase to scarring and disfigurement seen predominantly in the involution phase. Various complications encountered in clinical practice have been discussed in [Table 3](#T3){ref-type="table"}.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref13]\]

###### 

Complications of infantile hemangioma
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Diagnosis {#sec1-2}
=========

IH is usually diagnosed based on history and examination. Investigations are deemed appropriate in case of doubtful cases (e.g., to differentiate deep IH and vascular malformations) or in case of suspected associated systemic abnormalities (e.g., large facial segmental plaque-like hemangiomas can be associated with posterior fossa malformations--hemangiomas--arterial anomalies--cardiac defects--eye abnormalities--sternal cleft and supraumbilical raphe \[PHACES\] syndrome).\[[@ref12]\]

Line of work up for large facial hemangiomas includes an ultrasound (US) of the head in infants \<4 months of age and magnetic resonance imaging (MRI) with angiography for those \>4 months of age. In case of detected central nervous system abnormalities, a repeat MRI once every 3 months until 18 months of age is recommended. USG of an IH lesion can help rule out a close differential diagnosis of vascular malformations. Characteristic findings in US include well-defined hypoechoic, heterogeneous texture with cystic sinusoidal spaces, and fast flow pattern. Further, infants with \>5 IH lesions warrant a hepatic US considering the possibility of hepatic hemangiomas. Minority of these can be multifocal liver hemangiomas, which can result in high output cardiac failure. A rarer form, diffuse hepatic hemangiomas can cause abdominal compartment syndrome and a severe form of hypothyroidism.\[[@ref13]\] MRI can be used to confirm the extent and tissue characteristics of IH lesions. Typical features in the proliferating phase include dilated feeding vessels, variable intensity T1, hyperintense T2, and flow voids around and within the mass. In the involuted phase, decrease in vessel size is seen.\[[@ref14]\] The various imaging modalities in special situations have been described briefly in [Table 4](#T4){ref-type="table"}.

###### 

Summary of imaging modalities in infantile hemangioma
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Biopsy can be considered in case of lesions with unclear etiology, unusual appearances, and atypical features. Early proliferating lesions display solid cellular lobules composed of plump endothelial cells lining tiny rounded vascular spaces with inconspicuous lumina.\[[@ref12]\] Regressed lesions show progressive fibrosis, absent vascular elements, and fat replacement of vascular tissue in the subcutaneous layer. The expression of glucose transporters-1 only in IH endothelium helps confirm the diagnosis.

Recently, urinary basic fibroblast growth factor and vascular endothelial growth factor estimation have been found to be reliable markers in IH proliferation and differentiation.\[[@ref13]\]

 {#sec2-2}

### Treatment {#sec3-4}

The "Guidelines of care for hemangiomas of infancy" published in the *Journal of the American Academy of Dermatology*,\[[@ref14]\] defines the major goals of the management of IH as:

Prevention or reversal of life-threatening or function-threatening complicationsPrevention of permanent disfigurement, diminution of psychosocial stress for the patient and familyAvoidance of aggressive or detrimental interventions in lesions that may have excellent prognosis without treatmentPrevention or treatment of ulceration to lower scarring, infection, and pain.

Most cases of IH are self-limited and require no active intervention. The indication for treatment and how best to administer the same depends on the clinical situation and must take into consideration the factors such as age of the patient, location of lesions, complications, and risks for the same, and growth rate of the lesions \[[Table 5](#T5){ref-type="table"}\].\[[@ref9][@ref13][@ref14]\] An "active nonintervention" approach suffices in most cases of uncomplicated IH \[[Table 6](#T6){ref-type="table"}\].\[[@ref13][@ref14]\]

###### 

Indications for medical intervention in infantile hemangioma
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###### 

Components of active nonintervention
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A Cochrane analysis of interventions for IH noted that a lack of well-designed clinical trials and the absence of US Food and Drug Administration-approved medications for IH limits the ability to clearly identify a single best treatment option for IHs.\[[@ref15]\]

Until recently, systemic and intralesional corticosteroids were the mainstay of management of complicated hemangiomas. However, at present, beta-blockers, in particular, propranolol has come up as the first line of management of IH \[Tables [7](#T7){ref-type="table"} and [8](#T8){ref-type="table"}\].\[[@ref4][@ref16][@ref17][@ref18][@ref19]\] Various other modalities can be tried in clinical practice for managing IH \[[Table 9](#T9){ref-type="table"}\].\[[@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24]\]

###### 

Propranolol - mechanism of action, indications, dosage, and routes of administration
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###### 

An algorithm to manage infantile hemangioma with oral propranolol
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###### 

Therapeutic modalities for the management of infantile hemangioma
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**What is new?**

Use of propranolol has been gaining popularity as dermatologists are more aware of the monitoring and dosing methodologyManagement of IH varies from patient to patient. Adequate knowledge on various treatment modalities is crucial for the same.
